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(67)  The invention provides a main manipulator and
surgical robot control equipment, and relates to the tech-
nical field of medical equipment. The main manipulator
comprises a root structure, an arm structure and a hand
structure. The root structure is suitable for being connect-
ed to achassis of aconsole. One end of the arm structure
is connected to the root structure, and the other end of
the arm structure is connected to the hand structure. After
the root structure is connected to the chassis, the hand
structure is suitable for being exposed from the table top
ofthe console. According to the the invention, an operator
can conveniently operate the hand structure in either a
standing position or a sitting position. At the same time,
the root structure and the arm structure can be hidden
below the table top of the console, which not only does
not hinder the operator from observing a display, but also
can make the position of the display be reasonably set
according to the need so as to meet the optimal obser-
vation distance, thereby making the operation feeling of
the main manipulator of the surgical robot control equip-
ment better.
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Processed by Luminess, 75001 PARIS (FR)



1 EP 4 431 048 A1 2

Description
Technical Field

[0001] The invention relates to the technical field of
medical equipment, and in particular to a main manipu-
lator and surgical robot control equipment.

Background Art

[0002] In recent years, as minimally invasive surgery
has been more and more widely used in clinical surgery,
the application of minimally invasive surgical robot sys-
tems is also increasing. A main manipulator is an impor-
tant part of the minimally invasive surgical robot system
and a carrier of information transmission between a sur-
geon and a slave robotic arm. In the process of minimally
invasive surgery, the surgeon usually operates the main
manipulator on control equipment such as a doctor’s con-
sole, remote equipment or a robot control platform to
drive a slave robotic arm of the surgical robot to perform
surgical procedures.

[0003] In the existing control equipment, an annular
arm is usually arranged above the console, and the main
manipulator is arranged on the annular arm in a hoisting
manner. Whether a display is designed at the front or at
the rear, the control equipment installed in this way is
difficult to provide a comfortable operation posture for
operators, or the main manipulator easily interferes with
the operator’s observation of the display during opera-
tion, which makes the operators feel bad in operation.

Summary of the Invention

[0004] The invention solves the problem of how to
make the operation feeling of a main manipulator of sur-
gical robot control equipment better.

[0005] In order to solve the above problem, the inven-
tion provides a main manipulator, which comprises a root
structure, an arm structure, and a hand structure. The
root structure is suitable for being connected to a chassis
of a console. One end of the arm structure is connected
to the root structure, and the other end of the arm struc-
ture is connected to the hand structure. After the root
structure is connected to the chassis, the hand structure
is suitable for being exposed from the table top of the
console.

[0006] Optionally, the root structure includes a position
shoulder deflection joint which is suitable for being con-
nected to the chassis and realizing a position shoulder
deflection operation.

[0007] Optionally, the root structure further includes a
position shoulder pitching joint which is suitable for being
connected to the position shoulder deflection joint and
realizing a position shoulder pitching operation.

[0008] Optionally, the arm structure includes a big arm,
a small arm, and a position elbow pitching joint. One end
ofthe big arm is connected to the position shoulder pitch-
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ing joint, and the other end of the big arm is connected
to the small arm through the position elbow pitching joint.
The position elbow pitching joint is suitable for realizing
a position elbow pitching operation.

[0009] Optionally, the hand structure includes a pos-
ture redundancy deflection joint, a posture pitching joint,
a posture deflection joint, and a posture rotation joint
which are connected in sequence through a skeleton
structure. The posture redundancy deflection jointis con-
nected to one end, far away from the position elbow pitch-
ing joint, of the small arm, and is suitable for realizing a
posture redundancy deflection operation. The posture
pitching joint is suitable for realizing a posture pitching
operation. The posture deflection joint is suitable for re-
alizing a posture deflection operation. The posture rota-
tion joint is suitable for realizing a posture rotation oper-
ation.

[0010] Optionally, the joint axes of the posture redun-
dancy deflection joint, the posture pitching joint, the pos-
ture deflection joint, and the posture rotation joint inter-
sect at one point.

[0011] Optionally, the hand structure further includes
a clip pinching joint which is connected to the posture
rotation joint and is suitable for realizing a clip pinching
operation.

[0012] Compared with the prior art, the the invention
has the following effects:

the root structure is connected to the chassis of the con-
sole, one end of the arm structure is connected to the
root structure, the other end of the arm structure is con-
nected to the hand structure, and the hand structure is
suitable for being exposed from the table top of the con-
sole, so that an operator can conveniently operate the
hand structure in either a standing position or a sitting
position. At the same time, the root structure and the arm
structure can be hidden below the table top of the con-
sole, which not only does not hinder the operator from
observing a display, but also can make the position of
the display be reasonably set according to the need so
as to meet the optimal observation distance, thereby
making the operation feeling of the main manipulator of
the surgical robot control equipment better.

[0013] Another objective of the invention is to provide
surgical robot control equipment to solve the problem of
how to make the operation feeling of the main manipu-
lator of the surgical robot control equipment better.
[0014] Inorderto achieve the above problem, the tech-
nical solution of the invention is implemented as follows:
the surgical robot control equipmentincludes the console
and the main manipulator as mentioned above; and after
the root structure of the main manipulator is connected
to the chassis of the console, the hand structure of the
main manipulator is suitable for being exposed from the
table top of the console.

[0015] Optionally, the surgical robot control equipment
further includes a display module which is arranged on
the console and located on one side of the main manip-
ulator.
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[0016] Optionally, the surgical robot control equipment
further includes an armrest module which is arranged on
the console and located on one side, away from the dis-
play module, of the main manipulator.

[0017] The surgical robot control equipment has the
same advantages as the above-mentioned main manip-
ulator with respect to the prior art, and the descriptions
thereof are omitted herein.

Brief Description of the Drawings
[0018]

Fig.1 is a schematic structural diagram of a main
manipulator according to an embodiment of the in-
vention.

Fig. 2 is a schematic structural diagram of a main
manipulator from another perspective according to
an embodiment of the invention.

Fig. 3 is a schematic diagram of the hand structure
movement of a main manipulator according to an
embodiment of the invention.

Fig. 4 is a schematic structural diagram of surgical
robot control equipment according to an embodi-
ment of the invention.

Fig. 5 is a schematic structural diagram of surgical
robot control equipment from another perspective
according to an embodiment of the invention.

Fig. 6 is a schematic structural diagram of surgical
robot control equipment from yet another perspec-
tive according to an embodiment of the invention.

Description of Reference Numerals:

[0019] 1-rootstructure; 11-position shoulder deflection
joint; 12-position shoulder pitching joint; 2-arm structure;
21-big arm; 22-small arm; 23-position elbow pitching
joint; 3-hand structure; 31-posture redundancy deflection
joint; 32-posture pitching joint; 33-posture deflection
joint; 34-posture rotation joint; 35-clip pinching joint; 100-
console; 101-chassis; 102-stand column; 200-display
module; 201-main display; 202-auxiliary display; 300-
armrest module; 301-armrest; 302-key; 303-touch
screen; 400-pedal; 500-push hand; and 600-voice device

Detailed Description of the Invention

[0020] To make the above objects, features and ad-
vantages of the invention clearer and more comprehen-
sible, specific embodiments of the the invention will be
described in detail below with reference to the accompa-
nying drawings.

[0021] In the description of the invention, it should be
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understood that the forward direction of "X" in the accom-
panying drawings represents the left side, and corre-
spondingly the reverse direction of "X" represents the
right side; the forward direction of "Y" represents the front,
and accordingly the reverse direction of "Y" represents
the rear; the forward direction of "Z" represents the
above, and correspondingly the reverse direction of "Z"
represents the below.; the orientation or position relation-
ships indicated by terms "Z", "Y", "Z" and the like are
based on orientation or position relationships shown in
the accompanying drawings of the description, are only
for the convenience of describing the invention and sim-
plifying the description, and do not indicate or imply that
the specified device or component must have a specific
orientation and must be constructed and operated in the
specific orientation, so that it cannot be understood as a
limitation to the invention.

[0022] The terms "first", "second" and "third" are only
intended for description, but cannot be construed as in-
dicating or implying relative importance or implicitly indi-
cating the number of the specified technical features. In
addition, the described specific features, structures, ma-
terials, or characteristics may be combined in a proper
manner in any one or more of the embodiments or ex-
amples.

[0023] In order to solve the above problem, the em-
bodiment of the invention provides a main manipulator,
which includes a root structure 1, an arm structure 2, and
a hand structure 3. The root structure 1 is suitable for
being connected to a chassis 101 of a console 100. One
end of the arm structure 2 is connected to the root struc-
ture 1, and the other end of the arm structure 2 is con-
nected to the hand structure 3. After the root structure 1
is connected to the chassis 101, the hand structure 3 is
suitable for being exposed from the table top of the con-
sole 100.

[0024] As shown in Fig. 1, Fig. 2, and Fig. 3, the root
structure 1 adopts a structure with joints that can be bent
or rotated, and can be connected to the chassis 101 of
the console 100 by means of welding, riveting or bolted
connection; the arm structure 2 can adoptarigid structure
or a structure with joints that can be bent or rotated; the
hand structure 3 is connected to the arm structure 2; and
part or the whole of the hand structure 3 can be exposed
from the table top of the console 100.

[0025] In the present embodiment, as shown in Fig. 5
and Fig. 6, the chassis 101 is provided with a mounting
position, and the root structure 1 can be mounted at the
mounting position through a mounting plate. After the
root structure 1 is connected to the chassis 101, a mov-
able part of the root structure 1 can be rotated or bent
relative to the chassis 101. The arm structure 2 can also
adopt a structure with joints that can be bent or rotated.
After the hand structure 3 is connected to the arm struc-
ture 2, most of the hand structure 3 can be exposed from
the table top of the console 100.

[0026] It should be noted that the table top of the con-
sole 100 can be of a solid structure, such as a platform,
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or a virtual plane. For example, when the console 100 is
of an open structure, a certain horizontal operation sur-
face located above the chassis 101 can be regarded as
the table top of the console 100. Specifically, in the
present embodiment, as shown in Fig. 4 and Fig. 5, the
plane where the upper end surface of an armrest 301 is
located can be regarded as the table top of the console
100.

[0027] In this way, the root structure 1 is connected to
the chassis 101 of the console 100, one end of the arm
structure 2 is connected to the root structure 1, and the
other end of the arm structure 2 is connected to the hand
structure 3, and the hand structure 3 is suitable for being
exposed from the table top of the console 100, so that
an operator can conveniently operate the hand structure
3 in either a standing position or a sitting position. At the
same time, the root structure 1 and the arm structure 2
can be hidden below the table surface of the console
100, which not only does not hinder the operator from
observing a display, but also can make the position of
the display be reasonably set according to the need so
as to meet the optimal observation distance, thereby
making the operation feeling of the main manipulator of
the surgical robot control equipment better.

[0028] Optionally, the root structure 1 includes a posi-
tion shoulder deflection joint 11 and a position shoulder
pitching joint 12. The position shoulder deflection joint 11
is suitable for being connected to the chassis 101 and
realizing a position shoulder deflection operation. The
position shoulder pitching joint 12 is suitable for being
connected to the position shoulder deflection joint 11 and
realizing a position shoulder pitching operation. The arm
structure 2 includes a big arm 21, a small arm 22 and a
position elbow pitching joint 23. One end of the big arm
21 is connected to the position shoulder pitching joint 12,
and the other end of the big arm 21 is connected to the
small arm 22 through the position elbow pitching joint 23.
The position elbow pitching joint 23 is suitable for realiz-
ing a position elbow pitching operation. The hand struc-
ture 3 includes a posture redundancy deflection joint 31,
a posture pitching joint 32, a posture deflection joint 33,
a posture rotation joint 34, and a clip pinching joint 35
which are connected in sequence through a skeleton
structure. The posture redundancy deflection joint 31 is
connected to one end, far away from the position elbow
pitching joint 23, of the small arm 22, and is suitable for
realizing a posture redundancy deflection operation. The
posture pitching joint 32 is suitable for realizing a posture
pitching operation. The posture deflection joint 33 is suit-
able for realizing a posture deflection operation. The pos-
ture rotation joint 34 is suitable for realizing a posture
rotation operation. The clip pinching joint 35 is connected
to the posture rotation joint 34 and is suitable for realizing
a clip pinching operation. The joint axes of the posture
redundancy deflection joint 31, the posture pitching joint
32, the posture deflection joint 33, and the posture rota-
tion joint 34 intersect at one point.

[0029] As shown in Fig. 1 and Fig. 2, in the present
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embodiment, the position shoulder pitching joint 12 is
arranged above the position shoulder deflection joint 11,
and is connected to a movable part of the position shoul-
der deflection joint 11. The position shoulder deflection
joint 11 can drive the main body of the main manipulator
to realize root rotation.

[0030] The position elbow pitching joint 23 is arranged
above the position shoulder pitching joint 12, and is con-
nected to the position shoulder pitching joint 12 by the
big arm 21 composed of a quadrilateral link mechanism.
The posture redundancy deflection joint 31 is arranged
at one side of the position elbow pitching joint 23, and is
connected to the position elbow pitching joint 23 by the
small arm 22 composed of a rigid rod structure. The
shoulder pitching joint 12 can drive the big arm 21 and
the structure connected to the big arm 21 to pitch at a
certain angle in the height direction. The elbow pitch joint
23 candrive the smallarm 22 and the structure connected
to the small arm 22 to pitch at a certain angle in the hor-
izontal plane. The posture redundancy deflection joint 31
can drive the hand structure 3 to achieve posture redun-
dancy deflection.

[0031] As shown in Fig. 1 and Fig. 4, the height direc-
tion refers to the Z-axis direction, and the horizontal plane
refers to the plane parallel to the XY plane.

[0032] The posture pitching joint 32 is arranged above
the posture redundancy deflection joint 31 and connected
to the posture redundancy deflection joint 31 through a
first L-shaped support. The posture pitching joint 32 can
drive the hand structure 3 to achieve posture pitching.
The posture deflection joint 33 is arranged on one side
of the posture pitching joint 32 and connected to the pos-
ture pitching joint 32 through a second L-shaped support.
The posture deflection joint 33 can drive the hand struc-
ture 3 to achieve posture deflection. The posture rotation
joint 34 is arranged on one side of the posture deflection
joint 33, and is connected to the posture deflection joint
33 through a third L-shaped support. The posture rotation
joint 34 can drive the hand structure 3 to realize posture
rotation. The clip pinching joint 35 is connected to the
end of the posture rotation joint 34, and can realize a clip
pinching operation.

[0033] It should be noted that as shown in Fig. 3, the
posture redundancy deflection of the hand structure 3
and the posture deflection of the hand structure 3 mean
that the hand structure 3 rotates along the alpha axis,
the posture pitching of the hand structure 3 means that
the hand structure 3 rotates along the beta axis, and the
posture rotation of the hand structure 3 means that the
hand structure 3 rotates along the gamma axis.

[0034] Itis characterized in that the alpha-axis, the be-
ta-axis and the gamma-axis intersect at one point, and
each joint of the hand structure 3 moves around the in-
tersection point of the axes in the movement process,
which is equivalent to forming a spherical joint. This de-
sign mode satisfies Pipper’s criterion (that is, the three
adjacent joint axes of the robot intersect at one point or
the three axes are parallel), which can make the hand
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structure 3 move very flexibly, and further simplify the
kinematics analysis.

[0035] As shown in Fig. 1 and Fig. 2, in the present
embodiment, the position shoulder deflection joint 11 in-
cludes a mounting plate, a motor, a main shaft, a first
deceleration mechanism, an auxiliary shaft, an electro-
magnetic brake and an encoder. The first deceleration
mechanism includes a deceleration belt and a deceler-
ation gear. The main shaft and the auxiliary shaft are
respectively arranged on the mounting plate in a pene-
tration manner. The motor provides power for the position
shoulder deflection joint 11, and drives the deceleration
gear sleeved on the main shaft to rotate through the de-
celeration belt. The main shaft rotates along with the de-
celeration gear, and drives a speed-increasing gear ar-
ranged on the main shaft on the lower side of the mount-
ing plate to rotate. The speed-increasing gear drives the
auxiliary shaft to rotate through another belt. The encoder
and the electromagnetic brake are arranged on the aux-
iliary shaft, and are located on the upper side and the
lower side of the mounting plate respectively. The elec-
tromagnetic brake can provide braking for the position
shoulder deflection joint 11. The encoder is used for de-
tecting the position information of the position shoulder
deflection joint 11 to start or stop the motor.

[0036] In this way, the output torque of the motor of the
position shoulder deflection joint 11 can be increased by
arranging the first deceleration mechanism and the en-
coder in the position shoulder deflection joint 11, so that
the position shoulder deflection joint is more labor-saving
and light for the operator in operation, at the same time,
the flexibility and position accuracy of the position shoul-
der deflection joint 11 can be improved, and the return
stroke clearance can be reduced, and thus, the position
shoulder pitching joint 12 has good end operation feeling.
[0037] As shown in Fig. 1 and Fig. 2, in the present
embodiment, the position shoulder pitching joint 12 in-
cludes two rotary tables, namely, a left rotary table and
a right rotary table, which can rotate in opposite direc-
tions. The left rotary table and the right rotary table are
coaxially arranged and installed on a supporting part of
the position shoulder pitching joint 12 through the main
shaft. The supporting part is connected to the movable
part of the position shoulder deflection joint 11. The left
rotary table and the right rotary table are powered by a
motor respectively. The motors can drive the left rotary
table and the right rotary table to rotate through a second
deceleration mechanism. One link of the quadrilateral
link mechanism is fixedly connected to the left rotary ta-
ble, and the other link of the quadrilateral link mechanism
is eccentrically connected to the right rotary table through
a rotating shaft, so that the quadrilateral link mechanism
can be driven by the rotation of the left rotary table and
the right rotary table, and thus, the pitching of the position
shoulder pitching joint 12 is realized.

[0038] In this way, the output torque of the motor of the
position shoulder pitching joint 12 can be increased by
arranging the second deceleration mechanism in the po-
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sition shoulder pitching joint 12, so that the position shoul-
der pitching joint 12 is more labor-saving and light for the
operator in operation, at the same time, the flexibility of
the position shoulder pitching joint 12 can be improved,
the return stroke clearance is reduced, the gravity, inertia
force and frictional force of the position shoulder pitching
joint 12 and an upper structure thereof are compensated,
and thus, the main manipulator is more flexible in oper-
ation without a jamming phenomenon.

[0039] As shown in Fig. 1 and Fig. 2, in the present
embodiment, as a wire-driven mechanism has the char-
acteristics of small frictional force, zero return stroke, uni-
form stress, and the like, the joint friction can be effec-
tively reduced, the deceleration return stroke is eliminat-
ed, thereverse driving performance of the hand structure
3 is improved, the return stroke clearance is reduced,
and the improvement of the end flexibility and operation
feeling of the position elbow pitching joint 23 is facilitated.
[0040] As shown in Fig. 1 and Fig. 2, in the present
embodiment, in order to make the hand structure 3 move
more flexibly and the control on the hand structure 3 be
convenient, the posture redundancy deflection joint 31,
the posture pitching joint 32, the posture deflection joint
33, and the posture rotation joint 34 all adopt structures
with relatively small overall sizes. Because of their rela-
tively small installation space, the posture redundancy
deflection joint 31, the posture pitching joint 32, the pos-
ture deflection joint 33 and the posture rotation joint 34
all adopt gear transmission mechanisms. Therefore,
each joint can realize the self-balance of self-gravity
through the feedback adjustment of the motors while im-
proving the torque, and is ensured to be capable of stop-
ping at any point in the range of motion without external
force, and the free movement of each joint can be realized
through a software algorithm.

[0041] As shown in Fig. 1 and Fig. 2, in the present
embodiment, the clip pinching joint 35 can realize the
clamping action of a clip and independently corresponds
to the pinching action of the clip in a surgical instrument
by adopting the multi-link design, and the main manipu-
lator adopts the bionic design as a whole, and has good
similarity with human arms and wrists, and good flexibil-
ity.

[0042] It should be noted that in order to ensure that
the main manipulator has a good reverse driving per-
formance, the frictional force at position joints of the main
manipulator should be relatively small, but at the same
time, in order to meet the load requirements, the position
joints of the main manipulator need to have a certain
reduction ratio. Therefore, the deceleration mechanisms
of the position shoulder pitching joint 12 and the position
elbow pitching joint 23 (the two joints with the largest
load) can adopt secondary wire-driven structures. As for
posture joints, because of low load requirements and lim-
ited joint space, it is not suitable to adopt a wire-driven
mode, so a gear transmission mode is adopted, such as
planetary gear deceleration structures or bevel gear
transmission structures.
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[0043] It should be noted that the main manipulator is
a typical human-computer interaction robotic arm, and
the joints can usually be driven by DC (direct-current)
servo motors. This method is mature, simple in energy,
wide in speed variation range, high in efficiency and very
high in speed and position accuracy.

[0044] It should be noted that in order to realize the full
closed-loop control of the main manipulator and avoid
zero point seeking, it is necessary to install encoders,
such as absolute value encoders, on the position joints
of the main manipulator. At the same time, in order to
realize double backup code wheels to improve the posi-
tion accuracy and the braking safety, an incremental en-
coder canalsobe installed atthe rear end of each position
joint driving motor.

[0045] Another embodiment of the invention provides
surgical robot control equipment, which includes a con-
sole 100 and the above-mentioned main manipulator.
After the root structure 1 of the main manipulator is con-
nected to the chassis 101 of the console 100, the hand
structure 3 of the main manipulator is suitable for being
exposed from the table top of the console 100.

[0046] Optionally, the surgical robot control equipment
further includes a display module 200 and an armrest
module 300. The display module 200 is arranged on the
console 100 and located on one side of the main manip-
ulator. The armrest module 300 is arranged on the con-
sole 100 and located on one side, away from the display
module 200, of the main manipulator.

[0047] As shown in Fig. 4, Fig. 5 and Fig. 6, in the
present embodiment, the display module 200 includes a
main display 201 and an auxiliary display 202; the con-
sole 100 includes the chassis 101 and a stand column
102; the stand column 102 is arranged at the middle of
the front of the chassis 101; the main display 201 can be
directly arranged on the upper part of the stand column
102 through a support; a transverse supporting rod is
also connected to the stand column 102; and the auxiliary
display 202 is arranged at one side of the main display
201 and can be installed on the transverse supporting
rod through another support.

[0048] It should be noted that the stand column 102
adopts the liftable stand column, which is convenient for
adjustment of the height of the display module 200 to
meet the usage needs of operators with different heights.
The transverse supporting rod can adopt the structure
with movable joints, which is convenient for adjustment
of the position and angle of the auxiliary display 202.
[0049] The main manipulator is arranged at the rear
side of the display module 200 in the height direction of
the console 100, and the root structure 1 of the main
manipulator is connected to the chassis 101, so that the
main manipulator is positively arranged on the console
100. The hand structure 3 of the main manipulator can
be exposed from the table top and is lower than the lower
edge of the display module 200, therefore, the main ma-
nipulator does not shield the display module 200, so that
the operator can conveniently observe the display mod-
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ule 200 when operating the surgical robot control equip-
ment.

[0050] Itshould be noted that the positive arrangement
refers to the arrangement mode in which the main ma-
nipulator with the up-down structure is arranged on the
chassis 101 in the height direction of the console 100,
which is different from another arrangement mode in
which the main manipulator is hoisted on a cantilever
under normal circumstances.

[0051] It is characterized in that, as shown in Fig. 4,
the height direction of the console 100 refers to the Z-
axis direction.

[0052] It should be noted that the main manipulator is
not limited to be positively arranged on the console 100
in the present embodiment, but also can be positively
arranged on other surgical equipment involving surgical
control, such as doctor’s consoles or remote devices.
[0053] As shown in Fig. 4, Fig. 5 and Fig. 6, in the
present embodiment, the armrest module 300 includes
an armrest 301, a touch screen 302 and keys 303. The
armrest 301 is arranged at the rear of the chassis 101 of
the console 100 and includes a platform, a leftleg and a
right leg. One end of the left leg is connected to the left
end of the rear of the chassis 101, and the other end of
the left leg is connected to the left end of the platform.
One end of the right leg is connected to the right end of
the rear of the chassis 101, and the other end of the right
leg is connected to the right end of the platform. The
touch screen 302 and the keys 303 are all arranged on
the platform. A pedal 400 is arranged at a position, cor-
responding to the platform ofthe armrest 301, of the chas-
sis; and during operation, arms can be placed on the
armrest 301, and feet step on the pedal 400, so that the
operator can control the manipulator with a more com-
fortable control posture, and thus, fatigue operation is
avoided.

[0054] In addition, as shown in Fig. 4, Fig. 5 and Fig.
6, in the present embodiment, a push hand 500 is ar-
ranged under the display module 1 on the stand column
22, and is of an annular structure, which can avoid ob-
structing the operation of the main manipulator. A voice
device 600 is arranged at a position, located between
the left main manipulator and the right manipulator and
directly facing the operator, of the push hand 500, and
can facilitate the operator to make voice calls with an
operating room and know the operation information in
real time.

[0055] As shown in Fig. 4, Fig. 5 and Fig. 6, in the
present embodiment, in order to prevent the armrest
module 300 from interfering with the control of the main
manipulator, meanwhile provide a better control posture
for the operator, and adapt to operators in different
shapes for operation, the horizontal distance between
the edge of the hand structure 3 and the armrest 301 can
be set between 200 mm and 240 mm, for example, 220
mm, and the vertical distance between the top of the hand
structure 3 and the armrest 301 can be set between 80
mm and 120 mm, for example, 100 mm.
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[0056] Compared with traditional control equipment
with the main manipulator installed in the form of hoisting,
the surgical robot control equipment in the present em-
bodiment has lower requirements on the rigidity of the
armrest module 300 and the whole machine. The positive
arrangement mode of the main manipulator on the chas-
sis can reduce the processing difficulty of the equipment
and the resonance phenomenon resulting from the hoist-
ing mode. At the same time, the positive arrangement
mode on the chassis makes the center of gravity of the
whole machine lower, the stability of the surgical robot
control equipment better, the self-balancing design of the
main manipulator simpler and more reliable, and the
structure be optimized to be smaller, thus making the
operation more flexible.

[0057] In addition, the positive arrangement mode of
the main manipulator on the chassis can also ensure that
the three-dimensional display has the best observation
distance. The whole main manipulator adopts bionic de-
sign, has good similarity with human arms and wrists,
good flexibility and is relatively smooth in operation.
[0058] Although the the invention is disclosed as
above, the scope of protection of the invention is not lim-
ited thereto. Those skilled in the art can make various
changes and modifications without departing from the
spiritand scope of the the invention, and all these chang-
es and modifications shall fall within the scope claimed
by the invention.

Claims

1. A main manipulator, characterized by comprising
aroot structure (1), an arm structure (2), and a hand
structure (3), wherein the root structure (1) is suitable
for being connected to a chassis (101) of a console
(100); one end of the arm structure (2) is connected
to the root structure (1), and the other end of the arm
structure (2) is connected to the hand structure (3);
and after the root structure (1) is connected to the
chassis (101), the hand structure (3) is suitable for
being exposed from the table top of the console
(100).

2. The main manipulator according to claim 1, charac-
terized in that the root structure (1) comprises a
position shoulder deflection joint (11) which is suit-
able for being connected to the chassis (101) and
realizing a position shoulder deflection operation.

3. The main manipulator according to claim 2, charac-
terized in that the root structure (1) further compris-
es a position shoulder pitching joint (12) which is
suitable for being connected to the position shoulder
deflection joint (11) and realizing a position shoulder
pitching operation.

4. The main manipulator according to claim 3, charac-
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10.

terized in that the arm structure (2) comprises a big
arm (21),asmall arm (22) and a position elbow pitch-
ing joint (23), wherein one end of the big arm (21) is
connected to the position shoulder pitching joint (12),
and the other end of the big arm (21) is connected
to the small arm (22) through the position elbow
pitching joint (23); and the position elbow pitching
joint (23) is suitable for realizing a position elbow
pitching operation.

The main manipulator according to claim 4, charac-
terized in that the hand structure (3) comprises a
posture redundancy deflection joint (31), a posture
pitching joint (32), a posture deflection joint (33) and
a posture rotation joint (34) which are connected in
sequence through a skeleton structure, wherein the
posture redundancy deflection joint (31) is connect-
ed toone end, far away from the position elbow pitch-
ing joint (23), of the small arm (22), and is suitable
for realizing a posture redundancy deflection oper-
ation; the posture pitching joint (32) is suitable for
realizing a posture pitching operation; the posture
deflection joint (33) is suitable for realizing a posture
deflection operation; and the posture rotation joint
(34) is suitable for realizing a posture rotation oper-
ation.

The main manipulator according to claim 5, charac-
terized in that the joint axes of the posture redun-
dancy deflection joint (31), the posture pitching joint
(32), the posture deflection joint (33), and the posture
rotation joint (34) intersect at one point.

The main manipulator according to claim 5 or 6,
characterized in that the hand structure (3) further
comprises a clip pinching joint (35) which is connect-
ed to the posture rotation joint (34) and is suitable
for realizing a clip pinching operation.

Surgical robot control equipment, characterized by
comprising the console (100) and the main manipu-
lator according to any one of claims 1 to 7, wherein
after the root structure (1) of the main manipulator
is connected to the chassis (101) of the console
(100), the hand structure (3) of the main manipulator
is suitable for being exposed from the table top of
the console (100).

The surgical robot control equipment according to
claim 8, characterized by comprising a display mod-
ule (200) which is arranged on the console (100) and
located on one side of the main manipulator.

The surgical robot control equipment according to
claim 9, characterized by further comprising an
armrest module (300) which is arranged on the con-
sole (100) and located on one side, away from the
display module (200), of the main manipulator.
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